Appln. No.: 10/517,178 
Amendment Dated August 6, 2008 
Reply to Office Action of |V|ay 6, 2008 



MAT-8631US 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application 

Listing of Claims: 

1. (Currently Amended) A method of wiJ:eless_transmitting data on a burst signal 
basis, the method comprising the steps of: 

inserting a-at least ong data symbol of a second modulation method having n highnr 
modu l at i on Igvg I and a dota symbol hav i ng □ l ower modulation Igvg I part i ally on o symbol basis 
based on a communication control information into a data symbol of a first modulation 
method transmiss i on burst formed at trannm i ss i nn , 

wherein the hiqh o r modulation level second modulation method has more modulation 
levels than the first modulation method tho lower modulat i on I nv p l , 

wherein a number of data svmbols of the first modulation method in a transmission 
burst is more than a number of data svmb ols of the second modulation method# te 
communicat i on contro l i nformation is informotion for dotcrmining the modulat i on leve l on 
respective data symbols, the commun i cat i on contro l information being known to a reco i v e r ; and 

transmitting the transmission burst including the data symbol of the first modulation 
method hav i ng th e higher modulat i on l ev e l and the data symbol of the second modulation 
metllQd hoving the lower modulation leve l. 




2. (Currently Amended) A method of wireless receiving data on a burst signal basis, 
the method comprising the steps of: 

receiving a burst signal, the burst signal including, in a transmission burst, a 
communication con trol information and a data symbol stream, the data symbol stream 
comprising a da ta symbol of a se cond modulation method inserted into a data svmbol stream of 
a first modulation method, 

wherein the second modulation metho d has more modulation levels than the first 
modulation method. 
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wherein a number of data symbols of the first modulation method in tlie transmission 
burst is more than a number of data symbols of th e second modulation method. 

wherein the communication control information Is information for showino the first 
modulation method and the second modulati on method used in the transmission burst, the 
communication control i nformation being l<nown to a transmitter ; and 

detecting a data symbol , on a symbol basis, in respongc to rcspGctive — data symbol 
posit i ons whore a d o ta symb ol ina ying a In i gli e r mod uloti on l ovci and a symbol hav i ng a l ower 
modulation level — being inserted in the burst signa l rec e ived in the receiving step are placed 
based on a-the_communication control information , the information being for determining a 
modulation l ovcl on rospcctiyo data symbols and known to a transmitter . 

3. (Currently Amended) A wireless data t ransmission device of a communication 
system that carries out clata_communication on a burst basis by digital modulation, the 
transmission device comprising: 

a data stream dividing means for dividing transmission data at a given ratio; 

a first quadrature vector mapping means for providing a first divided data with a signal 
space diagram according to a first modulation method; 

a second quadrature vector mapping means for providing a second divided data with a 
signal space diagram according to a second modulation method having a higher modulation 
level than the first modulation method based on a communication control information, the 
information being for determining a modulation level on respective data symbols and known to 
a receiver; and 

a multiplexing means for placing a symbol modulated by the first modulation method 
and a symbol modulated by the second modulation method at given places respectively, then 
multiplexing a transmission bursty 

wherein the given ratio is defined by a number of data symbols modulated by the first 
modulation method being more than a number of data symbols modulated bv the second 
modulation method . 
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4. 



(Currently Amended) A wh 



ita_reception device of a communication 



system that carries out communication on a burst basis by digital modulation, the reception 
device comprising: 

a reception process means for receiving a communication signal, then outputting a burst 
signal of the signal received; 

a dividing means for dividing the burst signal received based on a communication control 
information, the information being for determining a modulation level on respective data 
symbols and known to a transmitter; 

a first symbol detecting means for providing a first divided signal with symbol detection 
in response to a first modulation method; 

a second symbol detecting means for providing a second divided signal with symbol 
detection in response to a second modulation method having a higher modulation level than the 
first modulation method; and 

a data stream multiplexing means for placing a result detected by the first symbol 
detecting means and a result detected by the second symbol detecting means in a given order, 
and multiplexing a reception data stream^, 

wherein the given ratio is defined bv a number of data svmbols modulated bv the first 
modulation method being more than a number of data svmbols modulated bv the second 
modulation method . 

5. (Currently Amended) The method of wireless transmitting data as defined in 
claim 1, wherein the communication control information is a information representing: when 
communication quality is different at each data symbol position in the burst, a place where the 
data symbol of the second modulation method having tho highnr mnrinini-inn Irv/ni i«; inserted is 
assigned to a symbol position of which communication quality is considered In advance better 
than a position of the data sv mbol of the first modulation method othor data symhni pnc.mnnci . 




6. (Currently Amended) The method of wireless receiving data as defined in claim 
2, wherein the communication control information is a information representing: when 
communication quality is different at each data symbol position in the burst, a place where the 
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I data symbol of the second modulation method having the; highnr mnrininUnn invn i ic inserted is 
assigned to a symbol position of which communication quality is considered in advance better 
than a position of the data symbol of the fir s t modulation method othnr rint-n nymhni pnr.ifinnr-. 

7. (Currently Amended) The wireless data transmission device as defined in claim 3 
further comprising: 

a communication quality information obtaining means for obtaining information about 
whether or not communication quality is different at each data symbol position in the burst; 
and 

an insertion place detecting means for assigning, based on the information about 
difference in the communication quality, place where a symbol modulated by the second 
modulation method to a data symbol position of which communication quality is better than a 
position of the data symbol of the first modula tion method othcr dntn nymhn i pnniHnnQ 

8. (Currently Amended) The wireless data reception device as defined in claim 4 
further comprising: 

a communication quality measuring means for measuring communication quality at each 
data symbol position in the burst; 

a communication quality information notifying means for notifying a transmission device 
of information about the communication quality measured by the communication quality 
measuring means; and 

an insertion place information obtaining means for obtaining information about a place 
I where the data symbol of the seco n d modulation method having thn highnr mnHn i ni- i nn \run \ ic 
inserted. 

9. (Currently Amended) A wireless data communication systpm rnmpriging; 
a wireless data reception device including: 

a reception quality measuring means for measuring reception quality at each data 
symbol position in a burst received; and 
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a reception quality information notifying means for notifying a transmission device of 
information about reception quality measured by tlie reception quality measuring means, and 

I the wireless data t ransmission device including: 

a communication quality information obtaining means for obtaining the information 
about the reception quality notified by the reception device; and 

an insertion place detecting means for assigning, based on the reception quality 
I information, an insertion place for at least one data sym bol of the second modulation method to 
a data symbol position of which communication quality is better than another data symbol 
position^ 

wherein the second modulation met hod has more modulation levels than the first 
modulation method. 

wherein a number of data symbols of the first modulation method in the transmission 
burst is more than a number of data symbols of the second modulation method . 

10. (Currently Amended) The wireless data t ransmission device as defined in claim 
3, wherein when the transmission device re-transmits, following a request signal of re- 
transmission, a part of redundant data of a burst already transmitted, the transmission device 
further comprises a means for superposing the partial redundant data to be re-transmitted to a 
data symbol position of the data symbol of the second modulation method hoving thn highnr 




modu l at i on I gvg I. 

11. (Currently Amended) The wireless data transmission device as defined in claim 
10 further comprising: 

an error correction coding means for correcting an error of a transmission data stream, 
outputting a coded data stream, and outputting a redundant section deleted at the coding 
through another channel; 

a memory means for storing temporarily the section deleted; and 

a re-transmission control means for supplying data of the redundant section stored to 
the second quadrature vector mapping means for superposing the re-transmitted partial data. 
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12. (Currently Amended) The method of wireless transmitting data as defined in 
claim 1, wherein in the step of inserting the data symbol of the second modulation 
method having the h i gher modu l ation level , known bit data is inserted in a part of the data 
symbol of the seco nd modulation method having tho highor mnriiilni-inn Ipvp I^ so that a signal 
space diagram at a modulation is limited. 

13. (Currently Amended) The method of wire!ess.receiving data as defined in claim 2 
further comprising the step of: 

estimating reception quality of a signal received by using a vector of the signal received 
at a data symbol position of the data symbol of the second modulation method hav i ng the. 
higher modulation l evel , the data symbol having the higher modulation level being inserted in 
the burst partially on a symbol basis. 

14. (Currently Amended) The wireless data reception device as defined in claim 4 
further comprising a reception quality estimating means for limiting a placement of signal 
points by insertion of known bit data in a part of bits, and estimating communication quality by 
using a vector of a reception signal at a symbol position undergone a signal space diagram by 
the second modulation method. 

15. (Currently Amended) The wireless data t ransmission device as defined in claim 
3, wherein a signal space diagram of a data a symbol undergone a signal space diagram by the 
second modulation method is placed away by a given Euclidean distance in response to an 
amplitude of a data symbol undergone a signal space diagram by the first modulation method. 

16. (Currently Amended) The wireless data reception device as defined in claim 4, 
wherein a signal space diagram of a data symbol undergone a signal space diagram by the 
second modulation method is placed away by a given Euclidean distance in response to an 
amplitude of a data symbol undergone a signal space diagram by the first modulation method, 
and the second data symbol detecting means detects the data symbol placed as discussed 
above. 

17. (Currently Amended) The wireless data transmission device as defined in claim 3 
further comprising: 
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a transmission pacl<et generating means for generating and outputting transmission data 
on a packet basis based on a process in a higher layer, and also generating a transmission 
packet which outputs information about a size of the packet; and 

a transmission control means for detecting a quantity and an insertion place of the data 
symbol having the higher modulation level based on the information about a size of the 
transmission packet and information about a size of a burst in a physical layer, and for 
controlling a data separation by the data stream dividing means and a content of the burst 
generated by the multiplexing means based on information about a determined quantity and a 
determined insertion place about the symbol. 

18. (Currently Amended) The wireless data transmission device as defined in claim 
17, wherein the transmission control means controls the multiplexing means such that the 
Information about the packet size Is inserted in the transmission burst. 

19. (Currently Amended) The method of wireless transmitting data as defined In 
claim 1 further comprising the steps of: 

generating and outputting transmission data on a packet basis based on a process in a 
higher layer, and also generating a transmission packet which outputs Information about a size 
of the packet; and 

controlling transmission for detecting a quantity and an insertion place of the data 
symbol having the higher modulation level based on the information about a size of the 
transmission packet and information about a size of a burst in a physical layer, and controlling a 
data separation in a data stream dividing step for dividing a data stream based on information 
about a determined quantity and a determined insertion place about the symbol, and also 
controlling a content of the burst generated in a multiplexing step which generates a 
transmission burst. 

20. (Currently Amended) The method of wireless transmitting data as defined in 
claim 19, wherein the transmission control step controls the multiplexing step such that the 
information about the packet size is inserted In the transmission burst. 
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21. (Currently Amended) The wireless data reception device as defined in claim 4, 
wherein data to be received is generated in a higher layer on a packet basis, and the reception 
device further comprises: 

a reception control means for controlling a data separation by the dividing means and a 
content of the burst generated by the data stream multiplexing means based on information 

about a size of a transmission packet; and 

a reception packet generating means for reconstructing packet data in the higher layer 
transmitted by using data of each reception burst supplied from the data stream multiplexing 
means. 

22. (Currently Amended) The wireless data reception device as defined in claim 21, 
wherein the information about a size of a transmission packet is inserted in the reception burst, 
and a reception control means extracts a size of the transmission packet inserted in the burst. 

23. (Currently Amended) The method of wireless receiving data as defined in claim 
2, wherein data to be received is generated in a higher layer on a packet basis, and the method 
further comprises the steps of: 

reception controlling for controlling a data separation in a dividing step and a content of 
the burst generated in a data stream multiplexing step based on information about a size of a 
transmission packet; and 

generating a reception packet for reconstructing packet data in the higher layer 
transmitted by using data of each reception burst supplied from the data stream multiplexing 
step. 

24. (Currently Amended) The method of wireless_receiving data as defined in claim 
23, wherein the Information about a size of a transmission packet is inserted in the reception 
burst, and the reception controlling step extracts the size of the transmission packet inserted in 
the burst. 

25. (New) A method of wireless transmitting data for data communication, the 
method comprising the steps of: 
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transmitting burst configuring step for inserting at least one pilot symbol and at least 
one data symbol of a second modulation method into a data symbol stream of a first 
modulation method and configuring a transmitting burst, 

wherein a data amount of each of the transmission burst transmitted by the second 
modulation method is more than a value multiplying a data amount transmitted by the first 
modulation method and a number of the pilot symbols; and 

transmitting step for transmitting the transmission burst including the data symbol of 
the first modulation method and the data symbol of the second modulation method. 

26. (New) The method of wireless transmitting data as defined in claim 25, wherein 
the pilot symbol is inserted into the symbol stream of the first modulation method constantly, 
and wherein at least one data symbol of the second modulation method is inserted between the 
pilot symbols. 

27. (New) A wireless data transmission device that carries out data communication, 
the wireless data transmission device comprising: 

a data stream dividing means for dividing transmission data at a given ratio; 

• a first quadrature vector mapping means for providing a first divided data with a signal 
space diagram according to a first modulation method and outputting a data symbol stream of 
the first modulation method; 

a second quadrature vector mapping means for providing a second divided data with a 
signal space diagram according to a second modulation method and outputting a data symbol of 
the second modulation method; 

a multiplexing means for inserting the data symbol of the second modulation method 
and a pilot symbol into the data symbol stream of the first modulation method and generating a 
transmission burst; and 

a transmitting means for transmitting the transmission burst, 
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wherein a data amount of each of the transmission burst transmitted by the second 
modulation method is more than a value multiplying a data amount transmitted by the first 
modulation method and a number of the pilot symbols. 

28. (New) The wireless data transmission device according to claim 27, wherein the 
multiplexing means inserts the pilot symbol into the data symbol value of the first modulation 
method constantly, and inserts at least one data symbol of the second modulation method 
between the pilot symbols. 
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